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Ming age in full. Part 2 gives the following Swanban books in 
facsimile, four pages of the original on each printed page: 
Hansyu sanpE [f] (1573); Sugaku t6ki [g] (1578); Ban@ sopp5 
Sanp&mn [h]; Kzzitu zensyo Sanp6mon [i]; Gakuhu zensyo Sanp&on 
[j]; Ky6ry6 ekiketu sanp5 [k];[l]. 
In addition a part of SanpZ sinan [m] is recorded. Books [h], [i], 
and [i]are part of a popular Encyclopedia of that age. There 
are minor explanations of each book by the author and an exten- 
sive commentary of the best Swanban book, SanpEt&zi [n], which 
has previously been republished in Japan. 
Now that there are available facsimiles of these books of 
which only one original copy exists in Japan, further study of 
Chinese abacus books is facilitated. 
GLOSSARY 01: PROPER NAMES 
EUCLID AND HIS MODERN RIVALS. By Lewis Carroll (Charles L. 
Dodgson). New York (Dover Publications). 1973 275 p. 
U.S. $3.50. 
Reviewed by Daniel Pedoe 
University of Minnesota 
This is a welcome addition to the six works of Lewis Carroll 
already published by Dover, and it has a new introduction by 
H.S.M. Coxeter. The Rev. Charles Lutwidge Dodgson is known to 
history not only as the author of the immortal "Alice" works, 
but also as a great photographer, and a not inconsiderable 
mathematician. His models in photography were mostly little 
girls, quite often nude, and this was eventually discouraged by 
their mammas, as one would expect even nowadays. But once he 
was able to escape from an overloaded teaching timetable, nobody 
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interfered with his eclectic work in mathematics, and it should 
be noted that he is one of the few Englishmen treated with 
respect in that part of Bourbaki which deals with the history 
of mathematics. 
The revolt against Euclid had begun well before 1879, the 
date of the first edition of Dodgson’s book, and can probably 
be symbolised by Legendre’s Elgments de GQom&rie, which went 
into many editions. Legendre lived from 1752 to 1833, and 
Dodgson refers to the 14th edition, published in 1860. Thomas 
Carlyle, the Scottish writer, translated Legendre in 1824, and 
his translation went into 33 editions in the United States! 
As Coxeter remarks, of the 13 authors discussed by Dodgson, only 
two are now remembered, Legendre and Peirce, and it is interes- 
ting to note that Dodgson treats both with great respect. The 
other authors are raised into position like nine-pins at a fun- 
fair, and effectively demolished with a few well-aimed but quite 
lightweight objections. But Dodgson first introduces Euclid 
and two of the three judges in Hades, Minos and Rhadamanthus, 
to discuss Euclid’s rivals, and, later on, Herr Nimand, a 
phantasm of a German professor, who acts as spokesman for the 
13 books which were written to supplant Euclid. 
For a complete understanding of the book under review, one 
needs to have an edition of Euclid for constant reference, since 
all the protagonists refer to Propositions by their original 
Euclidean numbers. There is abundant evidence that very few 
present-day mathematicians have ever looked at Euclid. It is 
quite common for even well-read mathematical writers to assert 
that Euclid gave his famous parallel axiom as an existence 
axiom, in the form now associated with Playfair. Dodgson points 
out the superiority of the Euclidean form, which says: “If a 
straight line falling on two straight lines makes the interior 
angles on the same side less than two right angles, the two 
straight lines, if produced indefinitely, meet on that side on 
which are the angles less than two right angles.” The Playfair 
axiom asserts that through a point P in the plane of a line 
f? there is a unique parallel to il , P not lying on II. 
Although the axioms can be shown to be equivalent, they are 
quite different mathematical beasts, and beginning students, 
with whom Dodgson is very much concerned, find the Euclidean 
form easier to believe. 
There are two appendices: an extract from an essay by 
Todhunter on elementary geometry, this being a vigorous defence 
of the use of Euclid proper for teaching purposes, and an extract 
from a review by De Morgan of one of Euclid’s rivals. Both 
appendices are excellent reading, and leaven the whimsy of the 
main part of the book. De Morgan makes fun of a definition of 
angle in the book he is reviewing, and it is interesting to 
note that the same definition is given in Legendre, unremarked 
by Dodgson. Legendre says: “Lorsque lignes droites AB , AC 
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se recontrent, la quantit6 plus ou moins grande dont elles sont 
geartees l’une de l’autre, quant B leur position, s’appelle 
angle." Dodgson does criticise Legendre’s definition: “La 
ligne droite est le plus court chemin d’un point a un autre,” 
and in fact many of Legendre’s definitions are of this order: 
“La ligne est une longueur sans largeur. Les extremites d’une 
ligne stappellent points: le point n’a done pas d’etendue.” 
Of course Euclid nods similarly when he defines a diameter of a 
circle, and adds: I’. . .and such a straight line also bisects 
the circle.” 
It must be mentioned that Legendre proves that the sum of 
the angles of a triangle is two right angles, but Dodgson merely 
remarks that the limiting processes in the proof are not 
suitable for beginning students. We know, of course, that parts 
of the Legendre proof are of value, but is is curious that 
Dodgson accepts the confused mess of the early part of Legendre 
without much criticism. Although Dodgson does comment on the 
notion of superposition, he does not criticise Legendre’s use 
of this to prove, as Proposition I, that all right angles are 
equal (one of Euclid’s curious Postulates) and Proposition II, 
that every straight line CD which meets another AB makes 
with this two adjacent angles ACD, BCD whose sum is equal to 
two right angles. A third Legendre proof is even more curious, 
and goes unremarked. It is Proposition III: “Deux lignes 
droites qui ont deux points communs coincident l’une avecllautre 
dans toute leur &endue, et ne forment qu’une seule et mQme 
ligne droite.” Legendre proves this by assuming that the two 
common points are A, B (he has an axiom, that there is only 
one straight line joining two points) and then, assuming that 
the lines separate at C, the one becoming CD, and the other 
CE, he erects a perpendicular at C to CA, and uses his 
Proposition II! 
Of course, nowhere does Dodgson show that one of the great 
defects in Euclid is the lack of separation axioms, and Legendre 
has none. It is remarked by Coxeter that it is difficult to 
realise that in England at the time Dodgson wrote there were 
possibly only two people, Cayley in Cambridge and Clifford,jn 
London, who were aware of the possibility of non-Euclidean 
geometries. But Dodgson's tacit acceptance of the Legendrs> 
proof that the angle sum of a triangle is equal to two rignt 
angles, with the consequent Proposition XXIII, which proves 
Euclid’s Fifth Postulate, is in curious contrast to the discus- 
sion on p. 42 between Euclid and Minos, where the parallel axiom 
is being discussed. 
Minos : . ..An absolute proof of it, from first principles, 
would be received, I can assure you, with absolute 
rapture, being an ignis fatuus that mathematicians 
have been chasing from your age down to our own. 
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Euclid: I know it. But I cannot help you. Some mysterious 
flaw lies at the root of the subject.... 
Perhaps Dodgson, as he was well able to do, threw himself 
completely into the persona of each of his participants, with 
their differing standards of criticism. This all adds to the 
total fascination of the book, which should stand, together with 
the Heath edition of Euclid, and the equally great Hilbert’s 
Foundations of Geometry, on every mathematician’s bookshelf, 
and in every ‘mathematical culture corner’ in school and univer- 
sity libraries. Geometry is a living growth, and cannot and 
must not be denied. 
JOSEPH FOURIER 1768-1830. A Survey of His Life and Work 
Based on a Critical Edition of His Monograph on the Propagation 
of Heat, Presented to the Institut de France in 1807. By 
I. Grattan-Guinness in collaboration with J.R. Ravetz. 
Cambridge, Mass. & London (MIT Press). 1972 528 p. 69. 
Reviewed by J.W. Herivel 
The Queen's University of Belfast 
Few, if any, other works in the mathematical or physical 
sciences have had so important and varied an influence as Joseph 
Fourier’s Analytical Theory of Heat. In pure mathematics it 
made a major contribution to the concept of function, though this 
was only the most important of many contributions. In applied 
mathematics it supplied major new tools -- such as that of 
orthogonal functions -- that have played a prominent part in 
many diverse fields ever since. In theoretical physics it 
represented not only the conquest of a new branch of physics by 
mathematics, but also one of the most admired and influential 
examples of such a conquest during the remainder of the 19th 
century. Given all this it is surprising to find that though 
many papers have appeared dealing with various aspects of his 
work, especially in pure mathematics, the present work is the 
first book to be devoted to Fourier as a scientist and mathemati- 
cian. This said, it should be pointed out that Grattan-Guinness’ 
book is taken up largely with a reproduction of the memoir on 
the propagation of heat in solid bodies presented by Fourier to 
the Academic des Sciences in 1807. Apart from the text there is 
a brief historical introduction (Chapter 1) and, two final 
chapters dealing in summary fashion with variou’s aspects of 
Fourier’s life and work after the submission of the 1807 memoir. 
In addition, a commentary is supplied, mostly at the beginnings 
of the various chapters into which the text itself has been 
divided by the author. 
